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(54) PROCESS FOR PRODUCING DISPERSANT FOR POWDERY HYDRAULIC COMPOSITION 



(57) The present invention relates to a process for 
producing a powdery dispersant for preparing hydraulic 
compositions, which process includes adding an reduc- 
ing agent to a solution predominantly containing a poly- 
carboxylate polymer compound having a polyalkylene 
glycol chain, drying the resultant mixture, and pulveriz- 
ing the dried product; the resultant powdery dispersant 
for preparing hydraulic compositions; and a hydraulic 
composition containing the dispersant. According to the 
present invention, there can be provided a powdery dis- 
persant for preparing a hydraulic composition, which 
has excellent fluidity and dispersibility. The dispersant 
can be added to cement in advance. 
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Description 

Technical Field 

[0001] The present Invention relates to a powdery dispersant suitable for producing hydraulic compositions, such 
as cement of excellent fluidity; a process for producing the dispersant; and a hydraulic composition containing the dis- 
persant More particularly, the invention relates to a powdery dispersant which can be incorporated in advance into a 
pre-mixed hydraulic composition product; a process for producing the dispersant; and a variety of hydraulic composi- 
tions containing the' dispersant. 

Background Art 

[00021 Mechanical strength and durability of hardened cement-containing compositions such as concrete and mor- 
tar increase as the water/cement ratio (W/C) decreases, whereas fluidity and workability of the compositions become 
poor as the W/C ratio decreases. Therefore, a cement dispersant is added to hydraulic compositions in order to assure 
sufficient fluidity thereof, even though the compositions have a low W/C ratio. Liquid-type dispersants and powdery dis- 
persants predominantly containing a naphthalenesulfonate salt-fomnalin condensate or a melaminesulfonate salt-for- 
malin condensate are widely employed as the aforementioned dispersants for preparing hydraulic compositions. 
However, when these dispersants are added to a hydraulic composition, fluidity thereof greatly decreases with elapse 
of time thereby disadvantageously lowering workability. Therefore, there have also been employed dispersants con- 
taining.' as an active ingredient, a polycaitoo)(ylate polymer obtained from an acid such as acrylic acid or methacrylic 
acid 

[0003] Since dispersants containing a polycarboxylate polymer are generally in the fonri of liquid, they cannot be 
incorporated into a pre-mixed product, which is frequently employed as a plastering material. As compared with pow- 
dery dispersants. liquid dispersants require care for transportation and containers, as vwell as additional treatment of the 
containers to thereby increase cost for use of liquid dispersants. In addition, since formalin which is contained in a sul- 
fonate salt-formalin condensate is a hazardous substance, restriction is imposed on handling and use of dispersants 
containing a formalin condensate. . j- « t, 

[0004] Thus pulverization of a dispersant containing a polycarboxylate polymer as a predominant ingredient has 
been investigated. However, when a powdery dispersant having high solubility to water is produced through a conven- 
tional pulverization technique (Japanese Patent Publication (kokoKu) No. 7-14829), an insoluble gel is fornied during 
pulverization and the thus-obtained powder has poor characteristics, e.g.. poor dispersibility. 

[0005] Pulverization by means of a spray-drier is also a known technique (Japanese Patent No 2669761). Since a 
large amount of inorganic powder must be used in combination in the above technique, the polycarboxylate polymer 
content in the formed dispersant decreases or the polymer is adsorbed with the inorganic powder, to thereby disadvan- 
tageously lower dispersion performance during use in an aqueous solution. Furthermore, when an attempt is made to 
produce such a dispersant at high content, i.e.. approximately 100%, a portion of the product is adsorbed inside a dry- 
ing tower thereby lowering production yield thereof. When pulverization of a high-viscoelasticity polymer is attempted, 
overload of a motor prevents continuous and safe operation. In addition, water removed during a drying step tends to 
exhibit a high COD, to thereby require additional wastewater treatment. 

[0006] In view of the foregoing, an object of the present invention is to provide a high-performance powdery disper- 
sant for preparing a high-fluidity hydraulic composition, which dispersant contains a polycarboxylate polymer having a 
polyalkylene glycol chain. Another object of the invention is to provide a pi-ocess for effectively producing the dispersant. 
Still another object is to provide a hydraulic composition containing the dispersant. 

Disclosure of the Invention 

[0007] The present inventors have conducted earnest studies, and have found that when a reducing agent is added 
to polycarboxylate polymer having a polyalkylene glycol chain and the resultant mixture is dried and pulverized, there 
is effectively produced a powdery dispersant which imparts excellent fluidrty to a hydraulic composition. The present 
invention has been accomplished on the basis of this finding. 
[0008] Accordingly, the present invention provides a process for producing a powdery dispersant for prepanng a 
hydraulic composition, which process comprises adding a reducing agent to a liquid predominantly containing a poly- 
carboxylate polymer having a polyalkylene glycol chain, and drying and pulverizing the resultant mixture. The invention 
55 also provides the thus-produced powdery dispersant for preparing a hydraulic composition. 

[0009] Further, the present invention provides a granular hydraulic composition containing hydraulic matenal and 
the aforementioned powdery dispersant for preparing a hydraulic composition. 

[0010] Further, the present invention provides a cement grout composition containing a binder, an aggregate, an 
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expansion accelerator, and the aforementioned powdery dispersant for preparing a hydraulic connposition. 
[0011] Still further, the present invention provides a self-leveling cennent composition containing a binder, a fine 
aggregate, a defoaming agent, and the aforementioned powdery dispersant for preparing a hydraulic composition. 
[0012] Still further, the present invention provides a quick-setting grout composition containing a quick-setting 
5 cement, gypsum, and the aforementioned powdery dispersant for preparing a hydraulic composition. 

[0013] Still further, the present invention provides a quick-setting self-leveling composition containing a quick-set- 
ting cement, gypsum, a defoaming agent, and the aforementioned powdery dispersant for preparing a hydraulic com- 
position. 

[0014] Still further, the present invention provides a cement composition which contains the aforementioned pow- 
10 dery dispersant for preparing a hydraulic composition, and a cement predominantly containing calcium aluminates. 



Best Mode for Carrying Out the Invention 

[0015] No particular limitation is imposed on the polycarboxylate polymer compounds having a polyalkylene glycol 
15 chain which may be employed in the present invention, so long as the compounds may be employed as cement disper- 
sants. Examples of such polymer compounds include (A) {meth)acrylate copolymers having a polyalkylene glycol chain 
and (B) maleate copolymers having a polyalkylene glycol chain (in the case of (B), multi-valent metal salts thereof are 
excluded). These may be employed singly or in combination of two or more species. 

[0016] Of copolymers (A), preferable ones are (meth)acrylate copolymers having a polyalkylene glycol chain and a 
20 group -COOM (wherein M represents a hydrogen atom, an alkali metal, an alkaline earth metal, ammonium, or an 
organic amine). Of copolymers (8), preferable ones are polyalkylene glycol alkenyl ether-maleic anhydride copolymers 
(with multi-valent salts thereof being excluded). 

[001 7] In the aforementioned (meth)acrylate copolymers (A), M of the group -COOM is preferably a hydrogen atom; 
an alkali metal such as sodium or potassium; an alkaline earth metal such as calcium or magnesium; ammonium: or an 
25 organic amine. 

[0018] In the aforementioned copolymers (A) and (B), a polyalkylene glycol chain is preferably a C2-C4 poly- 
alkylene glycol chain, more preferably a chain represented by - 0(CH2CH(R^)0)n-. In the chain -0(CH2CH(R^)0)n-, 
represents a hydrogen atom or a methyl group, and n is 2-200, preferably 5-1 09, more preferably 20-1 09, still more pref- 
erably 30-109. 

30 [0019] Of the aforementioned copolymers (A), preferable ones are acrylate or methacrylate polymer compounds 
comprising at least two different structural units represented by the following formulas (1) and (2): 

R' 
I 

-[CHj-C]- (1) 



40 



(2) 



50 

(wherein each of R\R^, and R^, which may be identical to or different from one another, represents a hydrogen atom 
or a methyl group; R"^ represents a 01 -C3 alkyi group; M^ represents a hydrogen atom, an alkali metal, an alkaline earth 
metal, ammonium, or an organic amine; Y represents - CH2O- or -COO-; and n is 2-200). 

[0020] There are two types of structural unit (2); a structural unit in which Y is -CH2O- and a structural unit in which 
55 Y is -COO-, and either or both of these two units may be present in copolymers (A). In the case in which both are 
present, either of the structural units may have a mean molecular number (n) of 2-200, and preferably, the amount of 
structural unit (2) in which Y is -COO- is 1-30 mol% and the amount of structural unit (2) in which Y is -CHgO- is 1-30 
mol%. 
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[0021] In the present invention, (meth) aery late polynner connpounds nnay comprise, in addition to the aforemen- 
tioned structural units represented by formulas (1) or (2), at least one of structural units represented by the following 
formulas (3) and (4): 

CHj 

I 

-[CHz-C]- (3) 
1 

CHt-X 

V 

1 

-[CH2-CI- 
I 

COOR^ ( 4 ) 



[wherein represents a hydrogen atom or a methyl group; represents CI -C3 alkyi group; and X represents SOgM^ 
or -O-Ph-SOsM^ (wherein represents a hydrogen atom, an alkali metal, an alkaline earth metal, ammonium, or an 
organic amine, and Ph represents a phenylene group)]. 

[0022] In addition, preferable (meth)acrylate copolymers (A) include (meth)acrylate copolymers having a number 
average molecular weight of 2,000-50,000, comprising structural unit (1 ) represented by fomnula (1 ) in an amount of 40- 
80 mol%, structural unit (2) represented by formula (2) in an amount of 1-45 mol%, structural unit (3) represented by 
formula (3) in an amount of 2-25 mo!%, and structural unit (4) represented by formula (4) in an amount of 3-20 mol%. 
[0023] In the aforementioned formulas (1 ) to (4), each of and preferably represents a methyl group. Each of 
R"* and R® may be a methyl group, an ethyl group, an n-propyl group, or an i-propyl group. Of these, a methyl group is 
preferable. is preferably sodium, potassium, calcium, magnesium, or an alkanolamine. Of these, sodium is particu- 
larly preferable, in consideration of water-solubility. of a group X may be an alkali metal such as sodium or potas- 
sium, an alkaline earth metal such as calcium or magnesium, ammonium, or an organic amine including an 
alkanolamine such as ethanolamine. The group X is preferably -SOgNa. In formula (2), n is 2-200, preferably 5-109, 
more preferably 20-109. still more preferably 30-109. Structural unit (1) is preferably present in an amount of 40-80 
mol%, more preferably 45-75 moI%. Structural unit (2) is preferably present in an amount of 1 -45 mol%, more preferably 
3-40 rTiol%. Structural unit (3) is preferably present in an amount of 2-25 mol%, more preferably 5-20 mol%. Structural 
unit (4) is preferably present in an amount of 3-20 mol%, more preferably 5-15 mol%. As used herein, mol% of each 
structural unit is on the basis of the case tn which total mol% of structural units (1) to (4) is 100 mol%. 
[0024] More preferable (meth)acrylate copolymers (A) are (meth)acrylate copolymers having a number average 
molecular weight of 2,000-50,000. which comprise structural unit (5) represented by the following formula (5) in an 
amount of 40-70 mol%, structural unit (6) represented by the following formula (6) in an amount of 5-30 mol%, structural 
unit (7) represented by the following formula (7) in an amount of 1 -20 mol%. structural unit (8) represented by the fol- 
lowing formula (8) in an amount of 1-30 mol%, and structural unit (9) represented by the following formula (9) in an 
amount of 1 -30 mol%: 
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I 

C00R9 

[wherein R^, R®. R^°, R^\ R^^, and R''^ which nnay be identical to or different fronn one another, each represent a 
hydrogen atom or a methyl group; R®, R"*^, and R^^ each represent a C1-C3 alkyi group; represents a hydrogen 
atom, an alkali metal, an alkaline earth metal, ammonium, or an organic amine; 2 represents -SOsM"* or -O-Ph-SOsM"^ 
(wherein M"^ represents a hydrogen atom, an alkali metal, an alkaline earth metal, ammonium, or an organic amine, and 
Ph represents a phenylene group); m is an integer of 2-200; and p is an integer of 2-109], 

[0025] In the aforementioned formulas (5) to (9), R^, R''° and R^^ each preferably represents a methyl group. R^, 
R""^, and R^^ may each represent a methyl group, an ethyl group, an n-propyl group, or an i-propyl group. Of these, a 
methyl group is preferable. and M"* each preferably represent sodium, potassium, calcium, magnesium, or an 
aikanolamtne. Of these, sodium is more preferable. Group Z is preferably -SOsNa. In formula (8), m is 2-200, preferably 
5-109, more preferably 20-109. still more preferably 30-109. In fonnula (9), p is 2-109, preferably 5-50. Structural unit 
(5) is preferably present in an amount of 40-70 mol%, more preferably 45-65 mol%. Structural unit (6) is preferably 
present in an amount of 5-30 mol%, more preferably 8-23 mol%. Structural unit (7) is preferably present in an amount 
of 1-20 mol%, more preferably 1-15 mol%. Structural unit (8) is preferably present in an amount of 1-30 mol%, more 
preferably 5-25 mol%. Structural unit (9) is preferably present in an amount of 1-30 mol%, more preferably 3-25 mol%. 
As used herein, mol% of each structural unit is on the basis of the case in which total mol% of structural units (5) to (9) 
is 1 00 mol%. 

[0026] (Meth)acrylate copolymers comprising the aforementioned structural units preferably have a number aver- 
age molecular weight of 2,000-50,000 (calculated by means of GPC, as reduced to polyethylene glycol), more prefera- 
bly 3,500-30.000. 

[0027] Meanwhile, maleate copolymers (B) may be methylpolyethylene glycol vinyl ether-maleic anhydride copoly- 
mers, polyethylene glycol allyl ether-maleic anhydride copolymers, methylpolyethylene glycol allyl ether-maleic anhy- 
dride copolymers, or methyl methacrylate polyethylene glycol -maleate copolymers. Copolymers (B) preferably have a 
number average molecular weight (calculated by means of GPC, as reduced to polyethylene glycol) of 3,000-200,000, 
more preferably 3,000-80,000. 

[0028] The powdery dispersant for preparing a hydraulic composition of the present invention is produced by add- 
ing a reducing agent to a solution predominantly comprising the aforementioned polycarboxylate polymer compound 
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having a polyalkylene glycol chain, and then drying and pulverizing the resultant mixture. The solution predominantly 
comprising the aforementioned polycarboxylate polymer compound may contain water, a solution of organic solvent, or 
a dispersing solution. 

[0029] When a solution predominantly comprising the polycartoxylate polymer compound having a polyalkylene 
glycol chain is acidic, an aqueous solution of alkali metal or alkaline earth metal such as sodium hydroxide, potassium 
hydroxide, or calcium hydroxide is preferably added to the polymer solution, adjusting the pH of the solution to 7-9. 
Since the polymer compound is easily hydrolyzed, the pH of the solution is adjusted in orderto prevent deformation or 
property deterioration of the polymer compound in the solution accompanying hydrolysis of the compound during heat- 
ing and drying, which are performed later. When the pH of the solution is less than 7, large amounts of reducing agent 
are required, whereas when the pH is in excess of 9, the polymer compound is easily hydrolyzed or the COD of water 
that is removed when the solution is dried becomes high, which is unsatisfactory. When the pH of the solution is 
adjusted to 7-9 in advance, adjusting the pH by the addition of a pH-adjusttng agent is unnecessary. Subsequently, a 
reducing agent is added to the solution having a pH of 7-9. A reducing agent which is added may be any of known ones, 
so long as it rarely reacts with the polymer compound which is a primary component of the solution. A reducing agent 
may be a reducing inorganic compound and/or a reducing organic compound. 

[0030] When a reducing inorganic compound and/or a reducing organic compound are incorporated into a solution 
predominantly comprising the polycarboxylate polymer compound having a polyalkylene glycol chain, the load imposed 
on a kneader-mixer is reduced during drying and pulverizing, gel is not produced during drying, and the COD (chemical 
oxygen demand) of water that is removed is reduced. 

[0031] Examples of reducing inorganic compounds include sulfite salts, nitrite salts, and thiosulfate salts. These 
salts are preferably alkali metal salts or alkaline earth metal salts. The reason why gelation is prevented during knead- 
ing and mixing in a drying step by the addition of such a reducing inorganic agent has not been elucidated, but it is con- 
sidered that the reducing inorganic agent may inactivate a radical reaction initiator remaining in the solution comprising 
the polycarboxylate copolymer. Therefore, the amount of a reducing inorganic agent is determined in accordance with 
the species of radical reaction initiator remaining in the solution or the amount thereof. Usually, the amount of a reducing 
inorganic agent is equal to or less than the amount of a radical reaction initiator (as reduced to solid: mol), which is 
employed for synthesis of the polymer compound. Preferably, the amount of a reducing inorganic agent is equal to or 
less than the amount of a residual radical reaction initiator (as reduced to solid: mo!), or is equal to or more than the 
amount of the reducing agent such that the reducing agent can inactivate the residual initiator for preventing oxidation 
by the initiator. 

[0032] A reducing organic compound is preferably an amine compound, more preferably an alkanolamine. Specific 
examples include alkanolamines such as triethanolamine, diethanolamine, monoethanolamine, isopropanolamine, and 
N,N-diethylethanolamine; alkylamines such as sec-butylamine; and diamines such as ethylenediamine. When such a 
reducing organic compound is added to the solution comprising the polymer compound, the load imposed on a 
kneader-mixer is considerably reduced, and the COD of water that is removed during drying and pulverizing is reduced 
to 200 mg/L or less. 

[0033] The amount of a reducing inorganic compound or a reducing organic compound which is added is preferably 
0.01 -2.5 wt.% on the basis of the solid content of the polycarboxylate polymer compound, more preferably 0.5-1 .5 wt.%. 
When such a reducing organic compound is added to the solution comprising the polymer compound, the load imposed 
on a kneader-mixer is reduced during drying and pulverizing, and the COD of water that is removed during drying is 
reduced, forthe reasons described below. The reducing agent may act as a powdering aiding agent, and the agent may 
facilitate'polymerization by the effect of amine at a low temperature in the vicinity of room temperature, resulting in con- 
sumption of non-reacted monomer. 

[0034] After a reducing agent is added to the solution comprising the polymer compound, the resultant mixture is 
kneaded and mixed. Kneading and mixing are preferably performed at a temperature of about 10-120°C, more prefer- 
ably about 20-1 00°C. 

[0035] The drying method which may be employed is not particulariy limited, so long as a convection-type drying 
apparatus or a heat-conduction -type drying apparatus is employed. When the solution comprising the polymer com- 
pound in an amount of 5-40% is dried, a convection-type drying apparatus such as a spray drier or a flash jet drier is 
suitably employed. When the solution comprising the polymer compound in an amount of 40% or more or the solution 
of high viscoelasticity is dried, a heat-conduction-type drying apparatus such as a kneading-mixing drier or a band-type 
continuous vacuum drier is preferably employed. However, the polycarboxylate polymer compound having a poly- 
alkylene glycol chain may have high viscosity when concentrated, and thus, in view of high efficiency of powdering, the 
polymer compound is preferably dried and pulverized while it is kneaded and mixed. Kneading and mixing are prefera- 
bly carried out at a temperature off about 40-1 20*C, more preferably about 60-1 1 0^'C. Kneading and mixing may be car- 
ried out in air, but are preferably carried out at reduced pressure or in an atmosphere of inert gas such as nitrogen or 
argon, in order to prevent deformation of the polymer compound. The polymer compound is preferably dried and pul- 
verized while kneaded and mixed at a power of 0.5 kg/m^/rpm or more, after the compound is concentrated so as to 
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have a hardness of 30^ or more. Through such a drying procedure, a powdery dispersant can be produced. After com- 
pletion of drying, the powder may be agglomerated into a floe, but the floe is brittle and thus is easily fomned into parti- 
cles by low pulverizing power. 

[0036] In the present invention, in order to improve the moisture absorbability or blocking ability of the powdery dis- 
persant or to reduce error in weighing, in addition to the aforementioned essential components, polyalkylene glycols, 
C8-C22 fatty acids or salts thereof, or inorganic powder may further be incorporated into the powdery dispersant after 
drying. 

[0037] Examples of preferable polyalkylene glycols include polyethylene glycol having a molecular weight of 1 ,000-^ 
20,000 and polypropylene glycol having a molecular weight of 2,000-6,000. Of these, polyethylene glycol is more pref- 
erabler^and polyethylene glycol having a mean molecular weight of 2.000-4,000 is still more preferable. 
[0038] C8-C22 fatty acids or salts thereof may be saturated or unsaturated, and may have a linear chain or 
branched chain. Specific examples include caprylic acid, pelargonic acid, capric acid, undecylic acid, lauric acid, tride- 
cylic acid, myristic acid, pentadecylic acid, palmitic acid, heptadecylic acid, stearic acid, nonadecanoic acid, arachic 
acid, behenic acid, undecylenic acid, oleic acid, elaidic acid, cetoleic acid, erucic acid, brassidic acid, and salts thereof. 
Salts of the aforementioned fatty acids are preferably salts of metals such as sodium, potassium, bariunm, calcium, zinc, 
aluminum, and magnesium. Of these, stearic acid or salts thereof are preferable, and calcium stearate is more prefer- 
able. The amount of polyalkylene glycols or C8-G22 fatty acids or salts thereof is preferably 0.2-30 wt.% on the basis of 
the solid content of the polycarboxylate polymer compound having a polyalkylene glycol chain, more preferably 0.5-20 
wt.%. 

[0039] Examples of inorganic powders which may be employed include powder of inorganic salts such as calcium 
carbonate and calcium silicate; clay mineral powders such as kaolinite and bentonite; and fine powders such as blast 
furnace slag and fly ash. These inorganic powders are effectively employed in order to improve properties of the pow- 
dery dispersant, such as moisture absorbability and blocking ability thereof. In order to pulverize the polycarboxylate 
polymer compound at high concentration, the amount of inorganic powder which is employed is preferably 0.1 -30 wt.% 
on the basis of the solid content of the compound, more preferably 0.5-1 0 wt.%. 

[0040] In consideration of convenience upon use, the pulverized dispersant is preferably prepared so as to have a 
mean particle size of 5-2.000 ^m, more preferably 10-500 ^m, through arbitrary crushing and classification methods. 
However, the produced powdery dispersant is relatively weak against heat, and thus a crushing machine of low heat- 
storage is preferably employed for crushing the dispersant. Specifically, a pin-type mill is preferably employed. A crush- 
ing machine comprising a screen for regulating particle size may be employed, but preferably, crushing and classifica- 
tion are carried out separately, since heat of crushing increases when an uncrushed substance is accumulated in a 
crushing machine. 

[0041] The powdery dispersant of the present invention is useful as a dispersant employed in a hydraulic composi- 
tion such as cement, gypsum, fly ash. blast furnace stag, or silica fumes. Preferably, the powdery dispersant is 
employed as a cement dispersant. 

[0042] No particular limitation is imposed on the hydraulic material, such as cement, to which the powdery disper- 
sant may be applied. Examples of such cements include ordinary portland cement, high-early-strength cement, ultra 
high-early-strength cement, moderate-heat cement, sulfate-resistant cement, and blended cements such as blastfur- 
nace-slag cement, fly ash cement, and pozolan cement. In addition, the powdery dispersant may be applied to alumina 
cement containing large amounts of calcium aluminate, or eco-cement which is produced by firing at least one type of 
incinerated ashes of city refuse. Furthermore, the dispersant may be applied to spraying cement containing a setting 
accelerator, or a concrete composition containing blast furnace slag or fly ash as an aggregate component. Examples 
of hydraulic materials other than cement include gypsum, blast-furnace slag, fly ash, and silica fumes. The amount of 
the dispersant which is incorporated into a hydraulic material such as cement is appropriately 0.005-5 wt.% on the basis 
of cement (100 wt.%). Particularly, a granular cement mixture containing the dispersant in an amount of 0.01-3 wt.% is 
preferable. When the amount of the dispersant which is incorporated is less than 0.005 wt.%, the dispersion effect is 
reduced. Even when the amount is in excess of 5 wt.%, dispersibility is not further enhanced. 
[0043] Hydraulic compositions comprising the dispersant of the present invention will next be described. 

1 . Cement grout composition 

[0044] The cement grout composition of the present invention comprises a binder, an aggregate, an expansion 
accelerator, and the powdery dispersant for preparing a hydraulic composition of the present invention. 
[0045] When the amount of the dispersant which is incorporated into the grout composition is very small, the effect 
of the dispersant is not obtained, whereas the amount is very large, the dispersant may cause retardation of setting of 
the composition or reduction in strength of the hardened composition. Therefore, the amount of the dispersant is pref- 
erably 0.005-5 parts by weight on the basis of 1 00 parts by weight of a binder, more preferably 0.01 -3 parts by weight. 
[0046] Examples of binders which may be employed in the present invention include cements other than quick-set- 
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ting cements, such as portland cements (e.g., ordinary portiand cement, high-early-strength cement, ultra high-early- 
strength cement, moderate-heat cement, and sulfate- resistant cement), and blended cements (e.g., blast furnace-slag 
cement, fly ash cement, and pozolan cement). 

[0047] Examples of aggregates which may be employed in the present invention include river sand, sea sand, land 
5 sand, crushed sand, and silica sand. The sand is preferably dried when employed. The aforementioned sand may be 
employed in combination with fly ash, blast furnace slag, calcium carbonate, or silica fumes. When the grout composi- 
tion is provided as a mixed grout mortar composition, an aggregate which is incorporated preferably has a size of 5 mm 
or less and an FM of approximately 1 .5-3.0. In the case of a grout mortar composition, when the amount of an aggre- 
gate which is incorporated is very small, the hardened composition undergoes excessive shrinkage, whereas when the 
w amount is very large, the fluidity of the composition or the strength of the hardened composition is reduced. Therefore, 
the amount of an aggregate is preferably 30-300 parts by weight on the basis of 1 00 parts by weight of a binder, more 
preferably 60-150 parts by weight. 

[0048] ' In the present invention, an expansion accelerator is employed in order to secure adhesion of the grout com- 
position to a structure. Therefore, there may be employed an expansion accelerator which exhibits the effect for reduc- 

15 ing shrinkage of the hardened composition and an expansion effect by hydration. Examples of such expansion 
accelerators include calcium sulfur aluminate inorganic substances such as hauyne, calcium aluminate inorganic sub- 
stances such as amorphous or crystalline aluminates, linne inorganic substances such as calcium oxide, and metal sub- 
stances such as aluminum metal powder and iron powder. The amount of an expansion accelerator which is 
incorporated is as follows. In the case in which a lime expansion accelerator is Incorporated, the amount is preferably 

20 0.5-20 parts by weight on the basis of 1 00 parts by weight of a binder, more preferably 1-10 parts by weight. In the case 
in which aluminum metal powder is incorporated, the amount is preferably 0.0002-0.01 parts by weight on the basis of 
1 GO parts by weight of a binder, more preferably 0.0006-0.008 parts by weight. In the grout composition, more prefera- 
bly, aluminum metal powder is incorporated in combination with a calcium sulfur aluminate inorganic substance, a cal- 
cium aluminate inorganic substance, or a lime inorganic substance, since the effect for reducing shrinkage of the 

25 hardened composition is maintained for a prolonged period of time after the composition Is produced. 
[0049] The cement grout composition of the present invention may further contain a thickener 
[0050] In the present invention, a thickener is employed in order to prevent separation of materials, and therefore a 
thickener, which exhibits the effect for imparting viscosity, may be employed. For example, methyl cellulose or polyvinyl 
alcohol may be employed. The amount of a thickener which is incorporated is preferably 0.001-0.2 parts by weight on 

30 the basis of 1 00 parts by weight of a binder, more preferably 0.002-0.05 parts by weight. 

[0051] ■ If necessary, the cement grout composition of the present invention may contain, in addition to the aforemen- 
tioned materials, an organic shrinkage-reducing agent. The composition may further contain extenders or admixtures, 
so long as they do not adversely affect the physical properties of the composition. 

[0052] The cement grout composition of the present invention is usually provided in a bag-packed fomri, after the 
35 aforementioned materials are mixed. The composition is kneaded with water by use of a mixer at a building site, and 
then the resultant composition is installed. The type of a mixer which is employed is not particularly limited, and the 
amount of water which is added to the composition is usually 30-1 00 parts by weight on the basis of 1 00 parts by weight 
of a binder. 

40 2. Self- 1 eve ling cement composition 

[0053] The self-leveling cement composition of the present invention comprises a binder, a fine aggregate, a 
deforming agent, and the powdery dispersant for preparing a hydraulic composition of the present invention. 
[0054] When the amount of the dispersant which is incorporated into the self-leveling cement composition is very 
45 small, the effect of the dispersant is not obtained, whereas the amount is very targe, the dispersant may cause retarda- 
tion of setting of the composition or reduction in strength of the hardened composition. Therefore, the amount of disper- 
sant is preferably 0.005-5 parts by weight on the basis of 100 parts by weight of a binder, more preferably 0.01-3 parts 
by weight. 

[0055] Examples of binders which are preferably employed in the present invention include cements other than 
50 quick-setting cements, such as portland cements (e.g., ordinary portland cement, high-early-strength cement, ultra 
high-early-strength cement, moderate-heat cement, and sulfate-resistant cement), and blended cements (e.g., blast 
furnace-slag cement, fly ash cement and pozolan cement). 

[0056] Examples of fine aggregates which may be employed in the present Invention include river sand, sea sand, 
land sand, crushed sand, and silica sand. The sand is preferably dried when employed. The aforementioned sand may 
55 be employed in combination with fly ash, blast furnace slag, calcium carbonate, or silica fumes. A fine aggregate which 
is incorporated preferably has a size of 5 mm or less and an FM of approximately 1.5-3.0. In consideration of the fluidity 
of the composition or the strength of the hardened composition, the amount of an aggregate which is incorporated is 
preferably 30-300 parts by weight on the basis of 100 parts by weight of a binder, more preferably 60-150 parts by 
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weight. 

[0057] In the present invention, a defoaming agent is ennployed in order to prevent rising or depression, which is 
attributed to foam, of a floor in which the composition is employed. A defoaming agent may be a known defoaming agent 
such as a silicone surfactant or nonionic surfactant. The amount of a defoaming agent which is incorporated ts prefer- 

5 ably 0 01 -0 6 parts by weight on the basis of 1 00 parts by weight of a binder, nnore preferably 0.05-0.4 parts by weight. 
[00581 The self-leveling cement composition of the present invention may further contain a thickener. In the present 
invention a thickener is employed in order to prevent separation of materials or dry-shrinkage of the hardened compo- 
sition For example, methyl cellulose, hydroxyethyl cellulose, or cartoxymethyl cellulose may be employed. In consider- 
ation of the fluidity and self-leveling ability of the composition, the amount of a thickener which ts incorporated is 

10 preferably 0.005-0.6 parts by weight on the basis of 1 00 parts by weight of a binder, more preferably 0.01 -0.4 parts by 

weight. . . ..... . 

[0059] If necessary, the self-leveling cement composition of the present invention may contain, in addition to the 
aforementioned materials, an expanding agent or an organic shrinkage-reducing agent, in order to prevent cracking of 
the hardened composition attributed to shrinkage. The composition may further contain extenders or admixtures, so 

15 long as they do not adversely affect the physical properties of the composition 

[0060] The self-leveling cement composition of the present invention is usually provided in the form of mixture of 
the aforementioned materials. The composition is kneaded with water by use of a mixer at a building site, and then the 
resultant composition is installed. The type of a mixer which is employed is not particularly limited, and the amount of 
water which is added to the composition is usually 30-100 parts by weight on the basis of 100 parts by weight of a 

20 binder. 



3. Quick-setting grout composition 

[0061] The quick-setting grout composition of the present invention comprises quick-setting cement, gypsum, and 
25 the powdery dispersant for preparing a hydraulic composition of the present invention. 

[0062] When the amount of the dispersant which is incorporated into the grout composition is very small, the effect 
of the dispersant is not obtained, whereas the amount is very large, the dispersant may cause retardation of setting of 
the composition or reduction in strength of the hardened composition. Therefore, the amount of dispersant is preferably 
0.005-5 parts by weight on the basis of a binder (total of quick-setting cement, other cements, and gypsum) (1 00 parts 
30 by weight), more preferably 0.01-3 parts by weight. ^ • « 

[0063] In the present invention, any quick-setting cement may be employed, so long as the cement predominantly 
contains calcium aluminate. A preferable quick-setting cement contains monocalcium aluminate (CA) as a pnmary 
component and contains AI2O3 in an amount of 65 wt.% or less. A more preferable quick-setting cement contains 
monocalcium aluminate (CA) as a primary component, and contains AI2O3 in an amount of 30-45 wt.%. In order to 
35 attain high fluidity and sufficient quick-setting ability of the composition, in the present invention, quick-setting cement 
is preferably employed in combination with portland cements (e.g., ordinary portland cement, high -early-strength 
cement ultra high-early-strength cement, moderate-heat cement, and sutfate-resistant cement), or blended cements 
(e g blast furnace-slag cement, fly ash cement, and pozolan cement). When quick-setting cement and ordinary port- 
land cement are employed in combination, the incorporation ratio of quick-setting cement to normal cement (by weight) 
40 is preferably 1/99 to 90/1 0, more preferably 3/97 to 50/50. 

[0064] Gypsum which is employed in the present invention exhibits the effect for enhancing fluidity and quick-set- 
ting ability of the composition, and is also expected to exhibit an effectfor reducing dry-shrinkage of the hardened com- 
position In the present invention, any of anhydrous gypsum, hemihydrate gypsum, and dihydrate gypsum may be 
employed as gypsum, but anhydrous gypsum is most preferable, in consideration of fluidity and quick-setting ability of 
45 the composition and of reduction in dry-shrinkage of the hardened composition. The amount of gypsum which is incor- 
porated is preferably 2-150 parts by weight on the basis of quick-setting cement (100 parts by weight), more preferably 
1 0-70 parts by weight. ^ 
[0065] The quick-setting grout composition of the present invention may further contain a thickener, a setting mod- 
ifier, an aggregate, and an expansion accelerator. 

[0066] In the present invention, a thickener is employed in order to prevent separation of materials, and therefore a 
thicker which exhibits the effect for imparting viscosity may be employed. For example, methyl cellulose or polyvinyl 
alcohol may be employed. The amount of a thickener which is incorporated is preferably 0.001-0.2 parts by weight on 
the basis of 100 parts by weight of a binder, more preferably 0.002-0.05 parts by weight. 

[0067] Examples of setting modifiers which are preferably employed include compounds which exhibit setting- 
acceleration effect; i.e., alkali metal salts, such as lithium carbonate, lithium hydroxide, lithium chloride, lithium nitrate, 
potassium carbonate, potassium hydroxide, sodium carbonate, and sodium hydroxide. Of these, lithium carbonate is 
more preferable In consideration of fluidity of the composition and setting acceleration effect of such a compound, the 
amount of the compound which is incorporated is preferably 0.005-2 parts by weight on the basis of 1 00 parts by weight 
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of a binder, more preferably 0.05-0.5 parts by weight. Also, examples of setting modifiers which are preferably employed 
include compounds which exhibit setting- retardation effect; i.e., hydroxycarboxylic acids (including salts therof), such as 
tartaric acid, citric acid, malic acid, gluconic acid, and salts thereof. Of these, tartaric acid and citric acid are more pref- 
erable. In consideration of quick-setting ability of the composition and setting-retardation effect of such a compound, the 
amount of the compound which is incorporated is preferably 0.005-3 parts by weight on the basis of 1 00 parts by weight 
of a binder, more preferably 0.03-1 parts by weight 

[0068] Examples of aggregates which may be employed in the present invention include river sand, sea sand, land 
sand, crushed sand, and silica sand. The sand is preferably dried when employed. The aforementioned sand may be 
employed in combination with fly ash, blastfurnace slag, calcium carlDonate. or silica fumes. When the grout composi- 
tion is provided as a mixed grout mortar composition, an aggregate which is incorporated preferably has a size of 5 mm 
or less and an FM of approximately 1.5-3.0. In the case of a grout mortar composition, the amount of an aggregate 
which is incorporated is preferably 30-300 parts by weight on the basis of 1 00 parts by weight of a binder, more prefer- 
ably 60-150 parts by weight. 

[0069] In the present invention, an expansion accelerator is employed in order to secure adhesion of the grout com- 
position to a structure. Therefore, there may be employed an expansion accelerator which exhibits an effect for reducing 
shrinkage of the hardened composition and an expansion effect by hydration. Examples of such expansion accelerators 
include calcium sulfur aluminate inorganic substances such as hauyne; calcium aluminate inorganic substances such 
as amorphous or crystalline aluminates; lime inorganic substances such as calcium oxide; and metal substances such 
as aluminum metal powder and iron powder. The amount of an expansion accelerator which is incorporated is as fol- 
lows. In the case in which a lime expansion accelerator is incorporated, the amount is preferably 0.5-20 parts by weight 
on the basis of a binder (100 parts by weigh), more preferably 1-10 parts by weight In the case in which aluminum 
metal powder is incorporated, the amount is preferably 0.0002-0.01 parts by weight on the basis of 1 00 parts by weight 
of a binder, more preferably 0.0006-0.008 parts by weight In the grout composition, more preferably, aluminum metal 
powder is incorporated in combination with a calcium sulfur aluminate inorganic substance, a calcium aluminate inor- 
ganic substance, or a lime inorganic substance, since the effect for reducing shrinkage of the hardened composition is 
maintained for a prolonged period of time after the composition is produced. 

[0070] If necessary, the quick-setting grout composition of the present invention may contain, in addition to the 
aforementioned materials, a shrinkage-reducing agent. The composition may further contain extenders or admixtures, 
so long as they do not adversely affect the physical properties of the composition. 

[0071] The quick-setting grout composition of the present invention is usually provided in the form of mixture of the 
aforementioned materials. The composition is kneaded with water by use of a mixer at a building site, and then the 
resultant composition is installed. The type of a mixer which is employed is not particularly limited, and the amount of 
water which is added to the composition is usually 30-100 parts by weight on the basis of 100 parts by weight of a 
binder. 

4. Quick-setting self-leveling composition 

[0072] The quick-setting self-leveling composition of the present invention comprises quick-setting cement, gyp- 
sum, a defoaming agent, and the powdery dispersant for preparing a hydraulic composition of the present invention. 
[0073] When the amount of the dispersant which is incorporated into the self-leveling composition is very small, the 
effect of the dispersant is not obtained, whereas the amount is very large, the dispersant may cause retardation of set- 
ting of the composition or reduction in strength of the hardened composition. Therefore, the amount of dispersant is 
preferably 0.005-5 parts by weight on the basis of a binder (total of quick-setting cement, other cements, and gypsum) 
(100 parts by weight), more preferably 0.01-3 parts by weight 

[0074] Quick-setting cement and gypsum employed in the self-leveling composition are the same as those 
employed in the above-described quick-setting grout composition. 

[0075] In the present invention, a defoaming agent is employed in order to prevent generation of blisters or depres- 
siona, which are attributed to air bubbles, of the floor in which the composition is employed. A defoaming agent may be 
a known one such as a silicone surfactant or a nonionic surfactant. The amount of a defoaming agent which is incorpo- 
rated is preferably 0.01-0.6 parts by weight on the basis of 100 parts by weight of a binder, more preferably 0.05-0.4 
parts by weight 

[0076] The quick-setting self-leveling composition of the present invention may further contain a thickener, a setting 
modifier, and an aggregate. 

[0077] In the present invention, a thickener is employed in order to prevent separation of materials or dry-shrinkage 
of the hardened composition. For example, methyl cellulose, hydroxyethyl cellulose, or carboxymethyl cellulose may be 
employed. In consideration of the fluidity and self-leveling ability of the composition, the amount of a thickener which is 
incorporated is preferably 0.005-0.6 parts by weight on the basis of 100 parts by weight of a binder, more preferably 
0.01 -0.4 parts by weight. 
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[0078] Examples of setting modifiers which are preferably employed include compounds which exhibits setting- 
acceleration effect, i.e., alkali metal salts, such as lithium carbonate, lithium hydroxide, lithium chloride, lithium nitrate, 
potassium cart)onate. potassium hydroxide, sodium carbonate, and sodium hydroxide. Of these, lithium carbonate is 
more preferable. In consideration of fluidity of the composition and setting acceleration effect of such a compound, the 
amount of the compound which is incorporated is preferably 0.005-2 parts by weight on the basis of 1 00 parts by weight 
of a binder more preferably 0.05-0.5 parts by weight Also, examples of setting modifiers which are preferably employed 
include compounds which exhibit setting-retardation effect, i.e.. hydroxycarboxylic acids (including salts thereof), such 
as tartaric acid, citric acid, malic acid, gluconic acid, and salts thereof. Of these, tartaric acid and citric ac.d are more 
preferable. In consideration of quick-setting ability of the composition and setting-retardation effect of such a compound, 
the amount of the compound which is incorporated is preferably 0.005-3 parts by weight on the basis of 100 parts by 
weight of a binder, more preferably 0.03-1 parts by weight. 

r0079r Examples of fine aggregates which may be employed in the present invention include river sand sea sand, 
land sand crushed sand, and silica sand. The sand is preferably dried when employed. The aforementioned sand may 
be employed in combination with fly ash, blast furnace slag, calcium carbonate, or silica fume. A fine aggregate which 
is preferably incorporated has a size of 5 mm or less and an FM of approximately 1 .5-3.0. In consideration of the fluidity 
of the composition or the strength of the hardened composition, the amount of a fine aggregate which is 'n=f rporated 
is preferably 30-300 parts by weight on the basis of 1 00 parts by weight of a binder, more preferably 60-150 parts by 

raosoi' If necessary, the quick-setting self-leveling composition of the present invention may contain, in addition to 
the aforementioned materials, an expansive or a shrinkage-reducing agent, in order to prevent cracking of the hardened 
composrtion attributed to shrinkage. The composition may further contain extenders or admixtures, so long as they do 
not adversely affect the physical properties of the composition. ^. ... , , 

r0081 1 The quick-setting self-leveling composition of the present invention is usually provided in the form of mixture 
of the aforementioned materials. The composition is kneaded with water by use of a mixer at a building srte and then 
the resultant composition is installed. The type of a mixer which is employed is not particularly limited, and the amount 
of water which is added to the composrtion is usually 30-1 00 parts by weight on the basis of 1 00 parts by weight of a 
binder. 



30 



35 



5. (Quick-setting) cement composition 

[0082] The cement composition of the present invention comprises cement predominantly containing calcium alu- 
minates and the powdery dispersant for preparing hydraulic composition of the present invention. 
r00831 When the amount of the dispersant which is incorporated into the cement composition is very small, the 
effect of the dispersant is not obtained, whereas when the amount is very large, the dispersant may cause retardation 
of setting of the composition or reduction in strength of the hardened composition. Therefore, the amount of dispersant 
is preferably 0 005-5 parts by weight on the basis of cement predominantly containing calcium aluminates (100 parts 
by weight), more preferably 0.01 -3 parts by weight, still more preferably 0.05-1 .5 parts by weight 
roo841 When the cement composition is employed as mortar or concrete, river sand, sea sand, land sand crushed 
sand, or Silica sand may be employed as an aggregate. The sand is preferably dried when employed The aforemen- 
40 tioned sand may be employed in combination with fly ash. blast furnace slag, calcium carbonate, or sH.ca fume. When 
the cement composition is provided in the form of a premised mortar composition, an aggregate which is incorporated 
preferably has a size of 5 mm or less and an FM of approximately 1.5-3.0. In the case of a mortar composition, the 
amount of an aggregate which is incorporated is preferably 30-300 parts by weight on the basis of a binder (cement 
predominantly containing calcium aluminates) (100 parts by weight), more preferably 60-150 parts by weight 
45 rO0851 The cement composition of the present invention may contain a setting retarder or a setting accelerator, in 
order to regulating quick-setting ability of the composition. A setting retarder may be any compound which exhibits the 
effect for retarding hydration of cement predominantly containing calcium aluminates. For example, a compound having 
a hydroxycarboxyl group, such as citric acid, tartaric acid, or gluconic acid, may be employed. Examples of setting- 
accelerators include alkali metal salts such as potassium cartDonate, sodium carbonate, sodium hydrogencarbonate, 
50 lithium carbonate, and sodium aluminate. »• ^ 

[00861 If necessary, the cement composition of the present invention may contain, in addition to the aforementioned 
materials, an expansive, a shrinkage-reducing agent, a thickener, or a setting ability-improving agent (e.g.. gypsum). 
The composrtion may further contain extenders or admixtures, so long as they do not adversely affect the physical prop- 
erties of the composition. , ^ x»U 
55 [0087] The cement composition of the present invention is usually provided in the form of mixture of the aforemen- 
tioned materials. The composition is kneaded with water by use of a mixerat a building site, andthen the resultant com- 
position is installed. The type of a mixer which is employed is not particularly limited, and the amount of water whch is 
added to the composition is usually 30-100 parts by weight on the basis of a binder (cement predominantly containing 
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calcium alumtnates) (100 parts by weight). 
Examples 

[0088] The present invention will next be described in more detail by way of examples, which should not be con- 
strued as limiting the invention thereto. 

Examples 1 to 9 

[0089] (Meth)acrytate polymers (A) to (D) were produced by use of (NH4)2S208 as a polymerization initiator. Each 
polymer comprises compounds corresponding to structural units (1) to (4) with compositional proportions (mol%) 
thereof as shown in Table 1 . Liquid mixtures of a solid content of 45% were prepared from each polymer, and some pre- 
pared samples (Examples 1 and 5) had a pH of 6.7 and other prepared samples (Examples 2 to 4, 6 to 9, and Compar- 
ative Examples 1 to 3) had a pH of 6.1 . To each sample (800 g) (only Examples 1 to 9 and Comparative Example 3), a 
10 wt.% aqueous sodium hydroxide solution (75.2 g) was added for adjustment of the pH of the sample. Each of the 
thus-prepared samples was mixed by means of a handy-mixerfor approximately three minutes at ambient temperature. 
After completion of mixing, a reducing agent was added to the sample, and the resultant mixture was placed in a 1 -L 
kneader-mixer and kneaded at QO-^C and 30 Torr so as to concentrate and dry the mixture, thereby producing a powdery 
dispersant. 



Table 1 



Polymers 


Substances of structural unit and composition (mol%) 


No. av. mol. wt. 




fomnula (1) 


formula (2) 


formula (3) 


formula (4) 




(A) 


Na methacrylate 
(54) 


Methoxy- 
PEG(n=40) methcr- 
ylate (31) 


Na methallyl sul- 
fonate (7) 


Methyl acrylate (8) 


11800 


(B) 


Na methacrylate 
(63) 


Methoxy- 
PEG(n=75) meth- 
acrylate (9) 


Na methallyl sul- 
fonate (13) 


Methyl acrylate 
(15) 


18900 


(C) 


Na methacrylate 
(60) 


Methoxy- 
PEG(n=23) meth- 
acrylate (10) -1- 
Methoxy- 
PEG(n=8) 
monoallyl ether 
(15) 


Na methallyl sul- 
fonate (8) + p- 
methallyloxyben- 
zene sulfonic acid 
(5) 


Methyl acrylate (2) 


5600 


(D) 


Na methacrylate 
(64) 


Methoxy- 
PEG(n=75) meth- 
acrylate (6) + Meth- 
oxy-PEG(n=30) 
monoallyl ether 
(10) 


Na methallyl sul- 
fonate (10) -1- p- 
methatlyloxyben- 
zene sulfonic acid 
(7) 


Methyl acrylate (3) 


17000 



[0090] Table 2 shows employed predominant polymeric ingredients (represented by (A) to (D) in Table 1); pH of liq- 
uid mixtures (adjusted pH for pH-adjusted samples); and reducing agents and the amounts of the agent (wt.% based 
on the solid weight of a mixture). The features of samples dried in the aforementioned manner are also shown in Table 
2. 

[0091] Subsequently, the average particle size of the thus-obtained dried powder was adjusted to 250 jxm, and the 
powder (0.14 g) was added to ordinary porttand cement (1 00 g) (product of Taiheiyo Cement), followed by mixing under 
dry conditions, to thereby prepare a cement mixture. Water (30 g) was added to the cement mixture, and the resultant 
mixture was kneaded by means of a Hobart mixer for three minutes. The paste flow of the kneaded product was meas- 
ured. The above dried powder was also kneaded with water, and solubility to a cement slurry and the paste flow (mm) 
of the kneaded product are also shown in Table 2. In Comparative Example 4. there was employed a commercially 
available liquid cement dispersant containing a naphthalenesulfonate salt-formalin condensate as a predominant ingre- 
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dient. In Comparative Example 5, there was employed a commercially available liquid cement dispersant containing a 
polycarboxylate polymer as a predominant ingredient. In Comparative Example 6, there was employed a commercially 
available powdery cement dispersant containing a polycarboxylate polymer as a predominant ingredient. Each of three 
dispersants (0.88 g, as solid content) was kneaded with cement (100 g) and water (30 g), to thereby prepare a paste, 

5 which was subjected to paste tlow measurement. Paste flow was measured in the following manner. A hollow cylindrical 
pipe piece (inner diameter of 50 mm, height of 51 mm, inner volume of 1 00 mL) made of hard resin was placed upright 
on a horizontal polished glass plate. A kneaded cement paste was charged into the pipe piece to its top, and the pipe 
piece was lifted up immediately after charging. After slump of the paste stopped, two arbitrarily selected diameters of 
the bottom of the slumped paste, which were ordinary to each other, were measured, to thereby represent the average 

10 paste flow of the sample. 



Table 2 



15 




ponent 


nH of mix- 
ture 


Reducing 
agents 


Amount of 
reducing 
agent 


Form after 
drying 


Solubility to 
cement slurry 


Paste flow 




Ex. 1 


A 


8.3 


formalde- 
hyde 


5 


powdery 


dispersed 


187 


20 


Ex. 2 


A 


7.4 


Na sulfite 


0.5 


powdery 


dispersed 


151 




iZX. o 




7.4 


Na sulfite 


1 


powdery 


dispersed 


191 




Ex. 4 


A 


7.4 


Na sulfite 


2 


powdery 


dispersed 


187 


25 


Ex. 5 


A 


8.3 


Na sulfite 


5 


powdery 


dispersed 


loo 


Ex. 6 


A 


7.4 


Na thiosul- 
laie 


0.5 


powdery 


dispersed 


150 




Ex. 7 


B 


7.4 


Na sulfite 


2 


powdery 


dispersed 


220 


30 


Ex. 8 


C 


7.4 


Na sulfite 


2 


powdery 


dispersed 


191 


Ex. 9 


D 


7.4 


Na sulfite 


2 


powdery 


dispersed 


222 




Comp. Ex. 1 


A 


6.1 


none 




partially 
geled 


insoluble 
matter 




35 


Comp. Ex. 2 


A 


6.1 


formalde- 
hyde 


5 


partially 
geled 


insoluble 
matter 






Comp. Ex. 3 


A 


7.4 


none 




partially 
geled 


insoluble 
matter 




40 


Comp. Ex. 4 


commercial 
product ^ 








(liquid) 


dispersed 


110 




Comp. Ex. 5 


commercial 
product 








(liquid) 


dispersed 


189 


45 


Comp. Ex. 6 


commercial 
product 








(powdery) 


dispersed 


80 



[0092] Polycarboxylate polymers employed in Examples described below are shown in Tables 3 and 4. 



Table 3 



Polycarboxylate polymer aqueous solution (1) 
(45% solid content aqueous solution) 


formula (1) 


formula (2) 


formula (3) 


formula (4) 




Na methacrylate 


Methoxy-PEG(n=40) methacr- 
ylate 


Na methallylsulfonate 


Methyl acrylate 


No. av. mol. wt. 
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Table 3 (continued) 





Polycarboxylate polymer aqueous solution (1 ) 






(45% solid content aqueous solution) 






formula (1) 


formula (2) 


formula (3) 


formula (4) 




54 


31 


7 


8 


11800 



Table 4 



Polycarboxylate polymer aqueous solution (2) 
(45% solid content aqueous solution) 


formula (1) 


formula (2) 


formula (3) 


formuia (4) 




Ha methacrylate 


Methoxy-PEG(n=40) methacr- 
ylate (16) + Methoxy- 
PEG(n=23) methacrylate (15) 


Na methaliylsulfonate 


Methyl acrylate 


No. av. mol. wt. 


54 


31 


7 


8 


10900 



Examples 10 to 14 Preparation of dispersants and perfomnance test 

[0093] Liquid mixtures of a solid content of 45% were prepared from each of polymers shown in Tables 3 and 4, to 
thereby prepare samples. To each sample (800 g) subjected to pH adjustment, a 10 wt.% aqueous sodium hydroxide 
solution (75.2 g) was added. Each of the thus-prepared sample was mixed by means of a handy-mixer for approxi- 
mately three minutes at ambient temperature. After completion of mixing, at least one selected from sodium sulfite and 
triethanolamine was added, in an amount of 0.5-2 wt.% based on the solid content of the dispersant, to the sample to 
be subjected to reduction treatment, followed by stimng for three minutes. The resultant mixture was placed in a 1-L 
kneader-mixer and kneaded at 90**C and 30 Torr so as to concentrate and dry the mixture. Table 5 shows employed 
reducing agents; pH adjustment; the amount of gel generated after drying and pulverization; load imposed on a 
kneader-mixer; and COD (chemical oxygen demand) of water removed during drying. [Method for measuring water 
content] 

[0094] Water content was measured by means of a Kett water-content-measuring apparatus (type FD-600, product 
of KETT ELECTRIC LABORATORY). 



[Method for measuring COD] 

[0095] COD of water was measured on the basis of JIS KOI 02. Specifically, a sample was acid'ified with sulfuric 
acid, and potassium permanganate serving as an oxidizing agent was added to the acidified sample. The mixture was 
allowed to react for 30 minutes in a boiling water bath. The amount of oxygen was calculated from the amount of con- 
sumed potassium permanganate, 

COD = (b-a) X f X 0.2 X 1 0OOA/ (mg/L) 



b: amount (mL) of N/40 potassium permanganate standard solution consumed in titration 
a: amount (mL) of N/40 potassium permanganate standard solution consumed in blank test 
V: volume of water sample (mL) 
f: N/40, factor of KMn04 standard solution 

[0096] The load imposed on a kneader-mixer was measured by means of a torque meter (product of Yamazaki 
Seiki Kenkyusho). The amount of generated gel was measured by dissolving a powdery dispersant (20 g) in distilled 
water (200 mL), collecting fomned insoluble gel, drying, and weighing. 
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[0097] As is clear from Table 5, when drying and pulverizing are carried out in the presence of a reducing inorganic 
compound and a reducing organic compound, pulverization can be can-ied out favorably while imposing a small load on 
a kneader. In addition, since removed water exhibits a low level of COD, wastewater treatment can be omitted. Further- 
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more, in the present invention no gel generation occurs during pulverizing. 
Test Example 1 

[0098] Each dried powder obtained in the aforementioned manner was crushed by means of a pin-type mill and 
passed through a sieve of 0.6 mm, to thereby prepare a powdery cement dispersant having a particle size of 0.6 mm 
or less. The powdery cement dispersant (0.10 g) was added to ordinary portland cement (100 g) (product of Taiheiyo 
Cement), followed by mixing under dry conditions, to thereby prepare a cement mixture. Water (30 g) was added to the 
cement rnixture, and the resultant mixture was kneaded by means of a Hobart mixer for three minutes. The paste flow 
of the kneaded product was measured. The aqueous polymer solution shown in Table 3 was employed in the Compar- 
ative Test Example. The solution was added in an amount of 0.10 g as reduced to solid. Paste flow was measured in 
the following manner. A hollow cylindrical pipe piece (inner diameter of 50 mm, height of 51 mm, inner volume of 100 
mL) made of vinyl chloride resin was placed upright on a horizontal glass plate (thickness 5 mm). A kneaded cement 
paste was charged into the pipe piece to its top, and the pipe piece was lifted up after charging. After slump of the paste 
stopped, two arbitrarily selected diameters of the bottom of the stumped paste, which were nomial to each other, were 
measured, to thereby represent the average paste flow the sample. The results are shown in Table 6. 



Table 6 





Treatment with 


Paste flow (mm) 


Setting time 








Initial (min) 


Final (min) 


Comp. Ex. 


Aq. soln. (Table 3) 


187 


250 


370 


Ex. 


Example 12 


186 


210 


320 



Examples 1 5 and 1 6 Cement grout composition 

[0099] The following materials were employed in Examples 15 and 16. 

[Materials employed] 

(1) Binder 

[0100] High-early-strength portland cement (product of Taiheiyo Cement) 

(2) Fine aggregate 

[0101] Lime stone crushed sand FM = 2.5 

(3) Powdery cement dispersant 

1 . Powdery cement dispersant according to the invention [Process for producing the powdery cement dispersant 
employed in the invention] 

[0102] Liquid mixtures of a solid content of 46% were prepared from each of polymers shown in Tables 3 and 4, to 
thereby prepare samples. To each sample (800 g), a 10 wt.% aqueous sodium hydroxide solution (75.2 g) was added 
for adjustment of pH. Each of the thus-prepared samples was mixed for approximately three minutes at ambient tem- 
perature. After completion of mixing, sodium sulfite and triethanolamine serving as reducing agents were. added in 
amounts of 0.5-2 wt.% based on the solid content of the dispersant to the sample, followed by stirring for three minutes. 
The resultant mixture was placed in a 1-L kneader-mixer and kneaded at 90*^C and 30 Ton- so as to concentrate and 
dry the mixture. The thus-obtained powder was crushed by means of a crusher (type MCG 1 80. product of Matsubara), 
to thereby prepare powdery cement dispersants (1) and (2) having a particle size of 50-500 ^m as shown in Table 7. 
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Table 7 



Powdery cement dispersants 


Solid content of polycar- 
boxylate polymer (%) 


Water content (%) 


Powdery cement dispersant (1) 


98.2 


1.8 


Powdery cement dispersant (2) 


97.9 


2.1 



10 



2. Conventional powdery cement dispersant 

Melment F10 (melaminesulfonate salt-formalin condensate, product of SKW Eastasia K.K.) 
75 (4) Thickener 

[0103] Metolose (cellulose thickener, product of Shin-Etsu Chemical Co., Ltd.) 
(5) Expansion accelerator 



20 



25 



[0104] 



1 Calcium oxide expansive (Expan. product of Taiheiyo Cement) 

2. Metallic aluminum powder (purity >99%. finess of powder >1 80 mesh, JIS K5906 (Al powder for coating) type I 
88 ^im residue <2%) 

[0105] Examples of cement grout compositions according to the present invention will be shown in Table 8. 



30 



35 



Table 8 



' (parts by weight) 






Base 


Admixtures 




Category 


Composi- 
tion No. 


Binder 


Fine 
aggregate 


Powdery dispersant 


1 hickener 


Expansion i 


accelerator 










Type 


Amount 




metallic Al 
powder 


CaO 
expansive 


Ex. 


15 


100 


100 


Powdery 
cement dis- 
persant (1) 


0.18 


0.005 


0.0015 


5 




16 


100 


100 


Powdery 
cement dis- 
persant (2) 


0.15 


0.005 


0.0015 


5 


Comp. Ex. 


17 


100 


100 


Melment 
F10 


1.0 


0.005 


0.0015 


5 



50 [01 06] Performance tests of cement grout compositions according to the present invention were carried out as fol- 
lows. 



[Test Example] 

55 [0107] Water (18 parts by weight) was added to each material (1 00 parts by weight) having a composition as shown 
in Table 8 and the resultant mixture was mixed for three minutes by means of a Hobart mixer, to thereby prepare a 
slurry Flow and consistency (J-funnel passing time) of each slurry were measured from immediately after kneading to 
75 minutes after kneading with intervals of 15 minutes, so as to evaluate fluidity and viscosity, respectively. Bleeding 
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ratio was measured so as to evaluate the degree of material separation. In addition, expansion coefficient after knead- 
ing to a material age of 24 hours and compressive strength to a material age of 28 days were measured. The results 
are shown in Tables 9 to 12. 

[Method for measuring flow] 

[0108] Flow was measured on the basis of the "Physical testing method for cement," JIS R 5201. 
[Method for measuring J-funnel passing time] 

[0109] J-funnel passing time was measured on the basis of the PC testing method of grout (JSCE-F531) specified 
by of Japan Society of Civil Engineers. The employed J-funnel had a outlet having an inner diameter of 14 mm. 

[Method for measuring expansion coefficient] 

[0110] Expansion coefficient was measured on the basis of the PC testing method of grout (container method) 
(JSCE-F533) specified by of Japan Society of Civil Engineers to a material age of 24 hours. 

[Method for measuring bleeding ratio] 

[0111] Bleeding ratio was measured on the basis of the PC testing method of grout (polyethylene bag method) 
(JSCE-F532) specified by of Japan Society of Civil Engineers. 

[Method for measuring compressive strength] 

[0112] Compressive strength at the materia! age of 28 days was measured on the basis of the "Physical testing 
method for cement," JIS R 5201 . 



30 



Category 



Table 9 



Composition 
No. 



Time-elapsed change in flow (mm) after kneading 



Fluidity 
evaluation''^ 



Ex. 



Immediately 



15 



231 



16 



235 



1 5 min 



233 



233 



30 min 



235 



230 



45 min 



235 



228 



60 min 



232 



225 



75 min 



230 



221 



40 



Comp, Ex. 



17 



231 



208 



200 



191 



177 



164 



1 ) Evaluation of fluidity. O: maintenance of a flow of 200 mm or more for 60 minutes or longer after kneading and X: a flow 
lowered to less than 200 mm 



Table 10 



Category 


Composition 
No. 


Time-elapsed change in J-funnel passing time (sec) afte 

ing 


ir knead- 


Viscosity 
evaluation^* 






Immediately 


16 min 


30 min 


45 min 


60 min 


75 min 




Ex. 


15 


7.8 


8.2 


8.8 


10.1 


12.2 


13.4 


O 


16 


7,3 


7.8 


8.5 


10.4 


12.4 


13.7 


O 


Comp. Ex. 


17 


7.6 


9.5 


12.2 


15.7 


18.2 


20.4 


X 



2) Evaluation of viscosity. O: a J-funnel passing time of 6-1 0 seconds immediately after kneading and maintenance 
of 6-15 seconds for 60 minutes or longer after kneading and X: a J-funnel passing time falling out of the ranges 
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Table 1 1 



Category 


Composition No. 


Expansion coefficient (%) 


Expansion coefficient 
evaluation^^ 






2 hrs 


4 hrs 


6 hrs 


12 hrs 


24 hrs 




Ex. 


15 


+ 0.16 


+ 0.40 


+ 0.72 


+ 0.91 


+ 0.95 


O 


Comp. Ex. 


16 


+ 0.15 


+ 0.39 


+ 0.70 


+ 0.86 


+ 0.92 


0 




17 


+ 0.13 


+ 0.33 


+ 0.67 


+ 0.83 


+ 1.01 


O 



3) Evaluation of expansion coefficient, O: 0-2% and X: out of the range 



Table 12 



Category 


Composition No. 


Bleeding ratio 


Compressive strength 






(%) 


Evaluation ^* 


(N/mm^) 


Evaluation 


Example 


15 


0 


O 


51 


O 


16 


0 


O 


53 


O 


Comp. Ex. 


17 


0 


O 


47 


O 



4) Evaluation of bleeding ratio, O: <0.5% and X: >0.5% 

5) Evaluation of compressive strength. O: ^40 N/mm^ and X: <40 N/mm^ 



[0113] As is clear from Tables 9 to 12, cement grout compositions according to the present invention maintain 
excellent filling ability and resistance to material separation for a long period of time and have an excellent bleeding 
ratio, an excellent expansion coefficient, and an excellent compressive strength, as compared with samples employing 
a conventional powdery cement dispersant. 

35 

Examples 1 7 and 1 8 Cement self-leveling compositions 

[0114] The following materials were employed in Examples 17 and 18. 
40 [Materials employed] 

(1) Binder 
[0115] 

45 

Ordinary portland cement (product of Taiheiyo Cement) 

(2) Fine aggregate 
50 [0116] 

Silica sand (produced in Yamagata area) F. M = 2.3 

(3) Powdery cement dispersant 

55 

[0117] 

1. Powdery cement dispersant according to the present invention 
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Dlspersants shown Table 7 were employed. 

2. Conventional powdery cement dispersant Melment F10 (melaminesulfonate salt-formalin condensate, product 
of SKW Eastasia) 

(4) Thickener 
[0118] 

Metolose (cellulose thickener, product of Shin-Etsu Chemical Co., Ltd.) 

(5) Defoaming agent 
[0119] 

SN-defoamer 14HP (product of San Nopco Ltd.) 
[0120] Examples of cement self-leveling compositions according to the present invention will be shown in Table 1G 



Table 13 



( parts by weight) 


Category 


Composition 
No. 


Base 


Admixtures 








Binder 


Fine aggre- 
gate 


Powdery dispersant 


Thickener 


Defoaming 
agent 










Type 


Amount 






Ex. 


17 


100 


100 


Powdery 
cement dis- 
persant (1) 


0.20 


0.2 


0.2 




18 


100 


100 


Powdery 
cement dis- 
persant (2) 


0.15 


0.2 


0.2 


Comp. Ex. 


18 


100 


100 


Melment F10 


1.2 


0.2 


0.2 



[0121] Performance tests of cement self-leveling compositions according to the present invention were carried out 
as follows. 

[Test Example] 

[0122] Water (21 parts by weight) was added to each material (100 parts by weight) having a composition as shown 
in Table 13, and the resultant mixture was mixed for three minutes by means of a Hobart mixer, to thereby prepare a 
slurry. Flow and consistency (J-f unnel passing time) of each siun^ were measured from immediately after kneading to 
five hours after kneading with intervals of one hour, so as to evaluate fluidity and viscosity, respectively. Setting time was 
measured so as to evaluate hardening rate. The results are shown in Tables 1 4 to 16. 

[Method for measuring flow] 

[0123] Paste flow was measured on the basis of JASS 1 5M-1 03 (quality standard of self-leveling material) specified 
by Architectural Institute of Japan in the following manner. 

[0124] A hollow cylindrical pipe piece (inner diameter of 50 mm, height of 51 mm, inner volume of 100 mL) made 
of vinyl chloride resin was placed upright on a polished glass plate (thickness 5 mm). A prepared cement self-leveling 
composition was charged into the pipe piece to its top. and the pipe piece was lifted up after charging. After slump of 
the composition stopped, two ariDitrarily selected diameters of the bottom of the slumped paste, which were normal to 
each other, were measured, to thereby represent the average paste flow the sample. 
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[Method for measuring J-funnel passing time] 

[0125] J-funnel passing time was measured on the basis of the method of consistency test (draft) described in 
"Industrial Material Standard Handbook (edited by Nihon Zairyo Gakkai)" published by Japan Society of Civil Engi- 
neers. The employed J-funnel had an outlet having an inner diameter of 10 mm. [Method for measuring setting time] 
[0126] Setting time was measured on the basis of the "Physical testing method for cement," JIS R-5201 . 



Table 14 



Category 


Composition No. 


Time-elapsed change in flow (mm) after kneading 


Fluidity 
evaluation^^ 






Immediately 


1 hr 


2 hrs 


3 hrs 


4 hrs 


5 hrs 


6 hrs 




Example 


17 


236 


237 


234 


230 


228 


224 


220 


O 


18 


243 


244 


242 


235 


228 


214 


205 


O 


Comp. Ex. 


18 


235 


214 


200 


195 


177 


155 


128 


X 



1) Evaluation o1 fluidity, O: maintenance of a flow of 200 mm or more for five hours or longer after kneading and X: a flow low- 
ered to less than 200 mm 



Table 15 



Category 


Composi- 
tion No. 


Time-elapsed change in J-funnel passing time (sec) after 


kneading 


Separation 
resistance 
evaluation 






Immediately 


1 hr 


2 hrs 


3 hrs 


4 hrs 


5 hrs 


6 hrs 




Ex. 


17 


20.2 


22.4 


23.2 


23,7 


24.7 


25.7 


27.3 


O 


18 


20.0 


22.3 


23.4 


24.6 


26.1 


27.6 


29.1 


O 


Comp. Ex. 


18 


19.4 


26.2 


29.0 


43.3 


72.1 


unmeasur- 
able 


unmeasur- 
able 


X 



2) Evaluation of resistance to material separation, O: maintenance of a J-funnel passing time of 18-30 seconds for four hours 
or longer after kneading and X: a J-lunnel passing time falling out of the ranges 



Table 1 6 



Category 


Composition No. 


Setting time 


Hardening rate evalua- 
tion 






Initial 


Final 




Ex. 


17 


11-40 


17-20 


0 


18 


10-10 


16-00 


0 


Comp. Ex. 


18 


13-50 


21-10 


X 



3) Evaluation o1 hardening rate, O: a setting time ot six hours or more (Initial) and 
less than 20 hours (final) and X: a setting time out of the ranges 



[0127] As is clear from Tables 14 to 1 6, cement self-leveling compositions according to the present invention main- 
tain excellent filling ability for a long period of time and exhibit no material separation and retardation in hardening, as 
compared with samples employing a conventional powdery dispersant. 
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Examples 1 9 to 22 Quick-setting grout compositions 

[0128] The following materials were employed in Examples 1 9 to 22. 
5 [Materials employed] 
(1) Cement 
[0129] 

10 

1 . Quick-setting cement, CIMENT FONDU LAFARGE (alumina cement, product of LAFARGE ALUMINATE) 
The chemical composition of the quick-setting cement (CIMENT FONDU LAFARGE) is shown in Table 17. 



Table 17 



Chemical composition of the quick-setting cement 


(Siman Fondu Raffage) 




Component 


AI2O3 


CaO 


SiOg 


FegOs 


(%) 


39.5 


38.0 


3.8 


16.0 



2. Ordinary Portland cement (product of Taiheiyo Cement) 
25 (2) Gypsum 
[0130] 

Type III anhydrous gypsum (Blame specific surface area 7000 cm^/g) 

30 

(3) Fine aggregate 
[0131] 

35 Limestone crushed sand F M = 2.5 

(4) Powdery cement dispersant 
[0132] 

40 

1. Powdery cement dispersant according to the present invention 

Dispersants shown Table 7 were employed. 

2. Conventional powdery cement dispersant 

45 Melment F1 0 (melaminesulfonate salt-fomnalin condensate, product of SKW Eastasia) 

(5) Thickener 
[0133] 

50 

Metolose (cellulose thickener, product of Shin-Etsu Chemical Co., Ltd.) 

(6) Expansive 
55 [0134] 

1. Calcium oxide expansive (Expan, product of Taiheiyo Cement) 

2. Metallic aluminum powder (purity ^99%, finess of powder >180 mesh, JIS K 5906 (Al powder for coating) type II, 
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88 iLinn residue <2%) 
(7) Setting modifier 
5 [0135] 

1. Setting accelerator: lithium carbonate (commercial product) 

2. Setting retarder: tartaric acid (commercial product) 

10 [0136] Examples of quick-setting grout compositions according to the present invention will be shown in Table 1 8. 

15 
20 
25 
30 

35 

40 

45 

50 
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5 


Sight) 

1 


01 
U 


Tar- 
taric 
acid 


o 

CM 
O 


0.20 


0.25 


0.25 


0.20 


0.25 




0] 


Sett: 
modif: 


Li 
carbon 
-ate 


o 


o 


CN 

o 


CN 
O 


<N 
O 


CM 

o 


10 


u 

(X 


ives 


o to > 

" s ? 


in 

CO 


CO 


in 


in 

CO 


in 

CO 


in 

fO 


15 


t 
< 

- 


Expans 




0.0015 


0.0015 


0.0015 


0.0015 


0.0015 


0.0015 


20 


# 




< 


Thick- 
ener 


i 0.005 


0.005 


0.005 


0.005 


0.005 


0.005 


25 




persant 


Amount 


0.35 


0.30 


0.30 


0.25 


o 

CN 


GO 
tH 


30 




Powdery dis; 




Powdery 
cement 
dispersant 

(1) 


Powdery 
cement 
dispersant 
(2) 


1 

Powdery 
cement 
dispersant 
(1) 


Powdery 
cement 
dispersant 
(2) 


Melment FIO 


Melment FIO 


35 






Aggre- 
gate 


o 
rg 


o 

CN 


o 

rH 


o 

CN 
•—1 


o 

CM 
rH 


o 

CN 
tH 








Gyp- 
sum 


o 


O 
tH 


CO 


CO 


O 
tH 


00 


40 




(0^ r 

ta 
*^ 


Ordi- 
nary 
port* 
land 
ce- 


i 

) ^0 


in 

VO 




VO 


in 
vO 


VO 


45 




i 

1 ^ 
a 


Quick 
ce- 
ment 


in 

CM 


in 
cs 


VO 
tH 


VO 


in 

(N 


VO 
rH 




00 
-J 




(com- 
posi- 
tion 
NO. 


o\ 

tH 


o 


rH 


CM 
CN 


o> 

iH 


O 

<N 


50 


Table ! 


Cate- 
gory 


X 

w 


Comp. 
Ex. 



55 

[0137] Performance tests of quick-setting grout compositions according to the present invention were carried out as 
follows. 
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[Test Example] 

[0138] Water (1 9 parts by weight) was added to each material (1 00 parts by weight) having a composition as shown 
in Table 18, and the resultant mixture was mixed for three minutes by means of a Hobart mixer, to thereby prepare a 
slurry. Flow and consistency (J-funnel passing time) of each slurry were measured from immediately after kneading to 
40 minutes after kneading with intervals of 1 0 minutes, so as to evaluate fluidity and viscosity, respectively Setting time 
and compressive strength of a hardened sample of a material age of 24 hours were measured so as to evaluate a quick- 
setting property. The results are shown in Tables 1 9 to 22. 

[Method for measuring flow] 

[0139] Flow was measured on the basis of the "Physical testing method for cement," JIS R 5201 . 
[Method for measuring J-funnel passing time] 

[0140] J-funnel passing time was measured on the basis of the PC testing method of grout (JSCE-F531) specified 
by of Japan Society of Civil Engineers. The employed J-funnel had an outlet having an inner diameter of 14 mm. 

[Method for measuring setting time] 

[0141] Setting time was measured on the basis of the "setting test of concrete by use of a Proctor intrusion needle 
specified by ASTM-C403T 

[Method for measuring compressive strength] 

[0142] Compressive strength was measured for a hardened sample of a material age of 24 hours on the basis of 
the "Physical testing method for cement," JIS R 5201 . 

[Method for measuring expansion coefficient] 

[0143] Expansion coefficient was measured on the basis of the PC testing method of grout (container method) 
{JSCE-F533) specified by of Japan Society of Civil Engineers to a material age of 24 hours. 



Table 19 



Category 


composition No. 


Time-elapsed change in flow (mm) after kneading 


Fluidity evaluation''* 






Immediately 


1 0 min 


20 min 


30 min 


40 min 




Ex. 


19 


234 


230 


224 


210 


191 


O 


20 


237 


235 


225 


202 


183 


O 


21 


244 


242 


228 


203 


176 


O 


22 


248 


246 


230 


198 


172 


O 


Comp. Ex. 


19 


233 


224 


210 


172 


136 


X 


20 


237 


226 


198 


136 


105 


X 



1) Evaluation of fluidity, O: maintenance of a flow of 190 mm or more for 30 minutes or longer after kneading and X: a flow 
lowered to less than 200 mm 
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Table 20 



Category 


Composition No. 


Time-elapsed change in J-funnel passing time (sec) 
after kneading 


Viscosity evaluation 






Immediately 


10 min 


20 min 


30 min 


40 min 




Ex. 


19 


7.4 


8.2 


8.8 


12.8 


18.7 


O 


20 


7.1 


7.8 


9.1 


13.9 


>20 


O 


21 


6.8 


7.6 


9.2 


14.6 


>20 


O 


22 


6.5 


7.4 


9.1 


16.4 


>20 


O 


Comp. Ex. 


19 


6.8 


8.8 


12.4 


>20 


>20 


X 


20 


6.3 


8.7 


17.6 


>20 


>20 


X 



2) Evaluation of viscosity. O: a J-funnel passing time of 6-1 0 seconds immediately after kneading and maintenance of the 
of 6-20 seconds for 30 minutes or longer after kneading and X: a J-funnel passing time falling out of the ranges 



Table 21 



Category 


Composition No. 


Setting time 


Compressive strength 
(material age 24 hrs) 
(N/mm^) 


Evaluation^' 






Initial (min) 


final (min) 






Ex. 


19 


75 


135 


28 


O 


20 


67 


124 


30 


O 


21 


60 


108 


26 


O 


22 


54 


92 


27 


O 


Comp. Ex. 


19 


52 


162 


22 


X 


20 


35 


125 


19 


X 



3) Evaluation of hardening rate. O: a setting time of 40 minutes or more (initial) and 1 50 minutes or less (final) 
and a compressive strength of a hardened sample having a material age of 24 hours of 25 N/mm^ or more and 
X: a setting time and a compressive strength out of the ranges 



Table 22 



Category 


Composition No. 


Expansion coefficient (%) 


Expansion coefficient 
evaluation^^ 






2 hrs 


4 hrs 


6 hrs 


12 hrs 


24 hrs 




Ex. 


19 


+ 0.33 


-1-0.45 


+ 0.57 


+ 0.68 


+ 0.72 


0 


20 


+ 0.41 


-1-0.52 


+ 0.66 


+ 0.74 


+ 0.82 


O 


21 


+ 0.28 


+ 0.35 


+ 0.42 


+ 0.50 


+ 0.54 


O 


22 


+ 0.30 


-t-0.37 


+ 0.43 


+ 0.48 


+ 0.52 


0 


Comp. Ex. 


19 


+ 0.33 


+ 0.44 


+ 0.56 


+ 0.68 


+ 0.81 


O 


20 


+ 0.44 


+ 0.53 


+ 0.66 


+ 0.78 


+ 0.83 


0 



4) Evaluation of expansion coefficient, O: 0-2% and X: out of the range 
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[0144] As is clear from Tables 19 to 22, quick-setting grout compositions according to the present invention main- 
tain excellent filling ability and resistance to material separation for a long period of time and have an excellent quick 
setting property, as compared with samples employing a conventional powdery dispersant. 

5 Examples 23 to 26 Quick-setting self-leveling compositions 

[0145] The following materials were employed in Examples 23 to 26. 
[Materials employed] 

10 

(1) Cement and (2) gypsum 

[0146] The same materials as employed in Examples 19 to 22 were employed. 
75 (3) Fine aggregate 
[0147] 

Silica sand (produced in Yamagata area) R M = 2.3 

20 

(4) Powdery cement dispersant 
[0148] 

25 1 . Powdery cement dispersant according to the invention 

Dispersants shown Table 7 were employed. 
2. Conventionar powdery cement dispersant 

Melment FIG (melaminesulfonate salt-formalin condensate, product of SKW Eastasia) 
30 (5) Thickener 
[0149] 

Metolose (cellulose thickener, product of Shin-Etsu Chemical Co., Ltd.) 

35 

(6) Defoaming agent 
[0150] 

40 SN-defoamer 14HP (product of San Nopco Ltd.) 

(7) Setting modifier 
[0151] 

45 

1. Setting accelerator: lithium carbonate (commercial product) 

2. Setting retarder: tartaric acid (commercial product) 

Examples of quick-setting self-leveling compositions according to the present invention will be shown in Table 23. 

50 



55 



27 




28 



EP 1 052 232 A1 

[Test Example] 

[01 53] Water (21 parts by weight) was added to each material (1 00 parts by weight) having a composition as shown 
in Table 23, and the resultant mixture was mixed for three minutes by means of a Hobart mixer, to thereby prepare a 
5 slurry. Flow of each slurry was measured from immediately after kneading to 60 minutes after kneading with intervals 
of 10 minutes, so as to evaluate fluidity Setting time and compressive strength of a hardened sample were measured 
so as to evaluate a quick setting property The results are shown in Tables 24 and 25. 

[Method for measuring flow] 

10 

[0154] Paste flow was measured on the basis of JASS 15M-103 (quality standard of self-leveling material) specified 
by Architectural Institute of Japan in the following manner. 

[0155] A hollow cylindrical pipe piece (inner diameter of 50 mm, height of 51 mm, inner volume of 100 mL) made 
of vinyl chloride resin was placed upright on a polished glass plate (thickness 5 mm). A prepared quick-setting self-lev- 
15 eling composition was charged into the pipe piece to its top, and the pipe piece was lifted up after charging. After slump 
of the composition stopped, two arbitrarily selected diameters of the bottom of the slumped paste, which were normal 
to each other, were measured, to thereby represent the average paste flow the sample. When the time-elapsed flow 
was measured, the sample slurry was kneaded by means of a Hobart mixer for 20 seconds before measurement. 

20 [Method for measuring setting time] 

[0156] Setting time was measured on the basis of the "Physical testing method for cement," JIS R 5201 . 

[Method for measuring compressive strength] 

25 

[0157] Compressive strength was measured for a hardened sample of a material age of one day on the basis of the 
"Physical testing method for cement," JIS R 5201. 



Category 


Composi- 
tion No. 


Time-elapsed change in flow (mm) after kneading 


Fluidity 
evaluation 
1) 






Immedi- 
ately 


10 min 


20 min 


30 min 


40 min 


50 min 


60 min 




Ex. 


23 


222 


220 


217 


214 


211 


204 


196 


O 


24 


226 


225 


222 


217 


210 


202 


189 


O 


25 


241 


238 


231 


220 


197 


171 


125 


O 


26 


246 


245 


235 


221 


193 


162 


96 


O 


Comp. Ex. 


21 


230 


226 


216 


210 


198 


185 


171 


O 


22 


240 


221 


208 


172 


136 


82 


unmeasur- 
able 


X 



1) Evaluation of fluidity. O: maintenance of a flow of 190 mm or more for 40 minutes or longer after kneading and X: a flow 
lowered to less than 190 mm 
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Table 25 



Category 


Composition No. 


Setting tinne (min.) 


Compressive strength 

^1 TldLci idi ct^c 1 vjciyy 

(N/mm^) 


Hardening rate 
evaluation ' 






Initial 


final 






Ex. 


23 


92 


146 


22.5 


O 


24 


86 


138 


23.4 


o 


25 


72 


120 


21.6 


o 


26 


68 


115 


22.7 


o 


Comp. Ex. 


21 


78 


168 


20.8 


X 


22 


54 


131 


20.2 


o 



2) Evaluation of hardening rate. O: a setting time of 40 minutes or more (initial) and 150 minutes or less (finat) and a com- 
pressive strength of a hardened sample having a material age of one day of 20 N/mm^ or more and X: a setting time and 
a compressive strength out of the ranges 



[0158] As is clear from Tables 24 to 25, quick-setting self-leveling compositions according to the present invention 
maintain excellent filling ability for a long period of time and have a sufficient quick-setting property, as compared with 
samples employing a conventional powdery dispersant. Examples 27 and 28 Quick-setting cement compositions 
[0159] The following materials were employed in Examples 27 and 28. 

[Materials employed] 

(1) Binder (calcium aluminate-base cement 
[0160] 

Jet cement, product of Taiheiyo Cement) 

(2) Powdery cement dispersant 
[0161] 

1 . Powdery cement dispersant according to the present invention 
Dispersants shown Table 7 were employed. 

2. Conventional powdery cement dispersant 

Mighty 100 (naphthalenesulfonate salt-formalin condensate, product of Kao Corporation) 

(3) Setting modifier 
[0162] 

Setting retarder: citric acid (Jet-setter, product of Onoda) 
[0163] Examples of cement compositions according to the present invention will be shown in Table 26. 
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Table 26 



Category 


Composition No. 


Binder 


Setting Modifier 


Powdery dispersant 










Type 


Amount 


Example 


27 


100 


0.2 


Powdery cement dispersant (1 ) 


0.20 


28 


100 


0.2 


Powdery cement dispersant (1 ) 


0.18 


Comp. Ex. 


23 


100 


0.3 


Mighty 1 00 


1.2 



[0164] Performance tests of cement connpositions according to the present invention were carried out as follows. 
75 [Test Example] 

[0165] Water (40 parts by weight) was added to each material (1 00 parts by weight) having a composition as shown 
in Table 26, and the resultant mixture was mixed for three minutes by means of a Hobart mixer, to thereby prepare a 
slurry. Flow and setting time of each slurry were measured so as to evaluate fluidity and a quick setting property, 
20 respectively. The results are shown in Tables 27 and 28. 

[Method for measuring flow] 

[0166] Flow was measured on the basis of the "Physical testing method for cement," JIS R 5201 . 

25 

[Method for measuring setting time] 

[0167] Setting time was measured on the basis of the "Physical testing method for cement," JIS R 5201 . 

30 

Table 27 



Category 


Composition No. 


Time-elapsed change in flow (mm) after 
kneading 


Fluidity evaluation^* 






Immediately 


10 min 


20 min 


30 min 




Ex. 


27 


219 


218 


201 


190 


O 


28 


220 


217 


202' 


189 


O 


Comp. Ex. 


23 


213 


201 


174 


152 


X 



1) Evaluation of fluidity, O: maintenance of a flow of 180 mm or more for 20 minutes or longer after kneading 
and X: a flow lowered to less than 1 80 mm 



45 

Table 28 



Category 


Composition No. 


Setting time (min) 






Initial 


Final 


Evaluation^^ 


Example 


27 


46 


61 


O 


28 


40 


52 


O 


Comp. Ex. 


23 


72 


92 


X 



2) Evaluation of setting time, O: a setting time of 30 minutes or more 
(initial) and less than 80 minutes (final) and X: a setting time out of the 
range 
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[0168] As is clear from Tables 27 and 28, cement connpositions according to the present invention nnaintain excel- 
lent fluidity for a time required for practical use and have excellent quick-setting properties, as compared with samples 
employing a conventional powdery cement dispersant. 

Industrial Applicability 

[0169] The powdery dispersant of the present invention exhibits excellent dispersibility which is equivalent to that 
of a liquid dispersant For example, even when a cement composition containing the dispersant has low W/C ratio, 
excellent fluidity of the composition can be secured, and setting of the composition does not retard. The dispersant can 
be added to cement in advance, and the mixture can be stored or transported in the form of granular mixture, and thus 
the dispersant is applicable to a so-called premixed product. 

[0170] The cement grout composition of the present invention can maintain high packing ability and high separation 
resistance for a prolonged period of time, as compared with a conventional premixed cement grout composition. There- 
fore, even in the case in which the composition of the present invention is added to a complex structure in large 
amounts, no problem arises in execution. 

[0171] The cement self-leveling composition of the present invention can maintain high fluidity for a prolonged 
period of time, and is rapidly hardened, as compared with a conventional premixed cement self-leveling composition. 
Therefore, even when the composition of the present invention is installed in large amounts, the composition does not 
cause deterioration of the precise level, resulting in efficient execution. 

[0172] The quick-setting grout composition of the present invention can maintain high packing ability and separa- 
tion resistance for a prolonged period of time, as compared with a conventional premixed quick-setting grout composi- 
tion. Therefore, the composition of the present invention is applicable to a complex structure, and excellent quick-setting 
ability of the composition enables reduction in execution period. 

[0173] The quick-setting self-teveling composition of the present invention can maintain high fluidity for a prolonged 
period of time, and has sufficient quick-setting ability, as compared with a conventional premised quick-setting self-lev- 
eling composition. Therefore, even when the composition of the present invention is installed in large amounts and the 
installed surface must be opened within a short time, the composition does not cause deterioration of the precise level, 
resulting in efficient execution. 

[0174] The cement composition of the present invention can maintain high fluidity for practically sufficient period of 
time, and has excellent quick-setting ability, as compared with a conventional premised cement composition. Therefore, 
employment of the cement composition of the present invention enables efficient execution and reduction in execution 
period. 

Claims 

1. A process for producing a powdery dispersant for preparing a hydraulic composition, which process comprises 
adding a reducing agent to a liquid predominantly containing a polycarboxylate polymer having a polyalkylene gly- 
col chain, and drying and pulverizing the resultant mixture. 

2. A process according to claim 1 , wherein the polycarboxylate polymer having a polyalkylene glycol chain is an acr- 
ylate or meth aery late polymer compound comprising, in the molecule, at least two different structural units repre- 
sented by the following fomnulas (1) and (2): 
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-[CHz-Cl- 



( 1) 



5 



COOM' 



10 



-[CHs-C]- 



YCCHjCHOoR* 



(2) 



15 



(wherein each of R\ R^, and R^. which may be identical to or different from one another, represents a hydrogen 
20 atom or a methyl group; R"* represents a C1-C3 alkyi group; represents a hydrogen atom, an alkali metal, an 
alkaline earth metal, ammonium, or an organic amine; Y represents - CH2O- or -COO-; and n is 2-200). 

3. A process according to claim 1 or 2, wherein the reducing agent is a reducing inorganic compound and/or a reduc- 
ing organic compound. 

25 

4. A process according to any one of claims 1 through 3, wherein pH of the liquid predominantly containing a polycar- 
boxylate polymer having a polyalkylene glycol chain is adjusted to 7-9. 

5. A process according to any one of claims 1 through 4, wherein the drying and pulverizing is peformed under knead- 
30 in g and mixing. 

6. A powdery dispersant for preparing hydraulic composition, which dispersant is obtained through a process as 
described in any one of claims 1 through 5. 

35 7. A granular hydraulic composition containing a dispersant as described in claim 6 and a hydraulic material. 

8. A granular hydraulic composition according to claim 7, wherein the hydraulic material is cement. 

9. A cement grout composition containing a binder, an aggregate, an expansion accelerator, and a dispersant as 
40 described in claim 6. 

10. A self-leveling cement composition containing a binder, a fine aggregate, a defoaming agent, and the dispersant as 
described in claim 6. 

45 11. A self-leveling cement composition according to claim 9 orlO, further comprising a thickener. 

12. A quick-setting grout composition containing a quick-setting cement, a gypsum, and a dispersant as described in 
claim 6. 

50 13. A quick-setting self-leveling composition containing a quick-setting cement, gypsum, a defoaming agent and a dis- 
persant as described in claim 6. 

14. A composition according to claim 12 or 13, further comprising a thickener, a setting modifier, and an aggregate. 

55 15. A composition according to any one of claims 12 through 14, further comprising an expansion accelerator. 

16. A composition according to any one of claims 12 through 15, wherein the quick-setting cement contains monocal- 
ctum aluminate (CA) as a primary component, and contains AI2O3 in an amount of 65 wt.% or less. 
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17. A composition according to any one of claims 14 through 1 6. wherein the setting modifier comprises an alkali metal 
salt and hydroxycarboxylic acid. 

18. A cement composition comprising cement containing calcium aluminate as a primary component and a dispersant 
as described in claim 6. 



34 



EP 1 052 232 A1 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP99/06648 



A. CLASSinCATlON OF SUBJECT MATTER 

Int.Cl' C04B24/26/ C04B103:32 103:40 



According to Imemational Patent CUssificalion (IPC) or to both nfltionai classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int.Cl' C04B24/26 C04B103:32 103:40 



bicumenution searched other than minimum documentation to the extent that such documents arc included in the fi«»^s«a^Jj!f 
Jit:suyo Shinan Koho 1926-1996 Toroku Jitsuyo Shxnan Koho 1994-2000 

Kokai Jitsuyo Shinan Koho 1971-2000 Jitsuyo Shinan Toroku Koho 1996-2000 



Electronic data base consulted during the international search (name of data base and, where practicable, search tenns used) 
ECIJV(C04B24/26K) 

WPI/DrAIiOG(DISPERSANT AND POWDER) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 
A 



1-18 



1-lB 



1-18 



JP, 2669761, B (DENKI KAGAKU KOGYO KABUSHIKI KAISHA) 
04 July, 1997 (04.07.97) (Family: none) 

JP, 07-014829, B (Nippon Zeon Co., Ltd.), 

22 February, 1995 (22.02.95) (Family: none) 

EP, 601518, Al (AIR PROD & CHEM INC), 
15 June, 1994 (15.06.94) 
& JP, 06-199556, A 



Q Further documents are listed in the continuation of Box C. Q See patent family annex. 



Special categories of cited documcnu: 

document defining the general stale of the »rt which is not 

considered to be of panicular relevance 

earlier document but published on or ttta the international fiiuig 
date 

document which may throw doobu on priority claiin(s) or which it 
cited to establish the publication dale of another citation or other 
I (ts tpecified) 



XT document rcfenins to an oral disclosure, use. exhibition oc other 



documcM publithed prior to the iDlcnnticnial niiiig dale but later 
than the priority date claimed 



V Ulcr documerU published after the international filing date or 
priority d*lc and not in conRict with the application but cited to 
understand the principle or theory underlying the toveniion 
X* document of particular relevance; the claimed tnventtoo caiuwt be 
considered novel or cannot be oomtdered to involve an inventive 
step when the docnment is taken alone 
Y* document of particular relevance; the claimed invention cannot be 
considered to involve sn inventive step when the doamcat is 
combined with one or moK other such documents, such 
combination being obvious to a person skilled in the srt 
documeiu member of the same patent family 



Date of the actual cotnpletion of the international search 
07 February, 2000 (07.02.00) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the intetnatioiud search report 
15 February, 2000 {15.02.00) 



Authorized ofTicer 



Telephone No. 



Fomi PCT/ISA/210 (second shed) (July 1992) 



35 



THIS PAGE BLANK (uspto) 



